We introduce the Jungck-multistep iteration and show that it converges strongly to the unique common fixed point of a pair of weakly compatible generalized contractive-like operators defined on a Banach space. As corollaries, the results show that the Jungck-Mann, Jungck-Ishikawa, and Jungck-Noor iterations can also be used to approximate the common fixed points of such maps. The results are improvements, generalizations, and extensions of the work of Imoru 2008 , Olatinwo 2008 . Consequently, several results in literature are generalized.
Introduction
The convergence of Picard, Mann, Ishikawa, Noor and multistep iterations have been commonly used to approximate the fixed points of several classes of single quasicontractive operators, for example, see 1-6 . Let X be a Banach space, K, a nonempty convex subset of X and T : K → K a self-map of K. Observe that if β n 0 for each n, then the Ishikawa iteration process 1.3 reduces to the Mann iteration scheme 1.2 . Observe that the multistep iteration is a generalization of the Noor, Ishikawa, and the Mann iterations. In fact, if k 1 in 1.5 , we have the Mann iteration 1.2 , if k 2 in 1.5 , we have the Ishikawa iteration 1.3 , and if k 3, we have the Noor iterations 1.4 .
We note that while many authors have worked on the existence of fixed points for a pair of quasicontractive maps, for example, see 1, 12-15 , little is known about the approximations of those common fixed points using the convergence of iteration techniques. Jungck was the first to introduce an iteration scheme, which is now called Jungck iteration scheme 13 that one of each of the pairs of maps is injective. However, a coincidence point for a pair of quasicontractive maps needs not to be a common fixed point. We introduce the Jungckmultistep iteration and show that its convergence can be used to approximate the common fixed points of those pairs of quasicontractive maps without assuming the injectivity of any of the operators. Hence the iterative sequence used is a generalization of that used in [16] [17] [18] . The fact that the injectivity of any of the maps is not assumed in our results and the common fixed points of those maps are approximated and not just the coincidence points make the corollary of our results an improvement of the results of Olaleru 19 
Preliminaries
Let X be a Banach space, Y an arbitrary set, and S, T :
Then we have the following definitions. 
where One of the most general contractive-like operators which has been studied by several authors is the Zamfirescu operators.
Suppose that X is a Banach space. The map T : X → X is called a Zamfirescu operator if
where 0 ≤ h < 1 see 6 .
It is known that the operators satisfying 2.7 are generalizations of Kannan maps 4 and Chatterjea maps 3 . Zamfirescu 6 proved that the Zamfirescu operator has a unique fixed point which can be approximated by Picard iteration 1.1 . Berinde 2 showed that Ishikawa iteration can be used to approximate the fixed point of a Zamfirescu operator when X is a Banach space while it was shown by the first author 20 that if X is generalised to a complete metrizable locally convex space which includes Banach spaces , the Mann iteration can be used to approximate the fixed point of a Zamfirescu operator. Several researchers have studied the convergence rate of these iterations with respect to the Zamfirescu operators. 
where ϕ : R → R is a monotone increasing sequence with ϕ 0 0. We need the following definition.
Definition 2.8 see 1 .
A point x ∈ X is called a coincident point of a pair of self-maps S, T if there exists a point w called a point of coincidence in X such that w Sx Tx. Self-maps S and T are said to be weakly compatible if they commute at their coincidence points, that is, if Sx Tx for some x ∈ X, then ST x TSx.
Olatinwo and Imoru 16 proved that the Jungck-Mann and Jungck-Ishikawa converge to the coincident point of S, T defined by 2.8 when S is an injective operator. It was shown in 19 that the Jungck-Ishikawa iteration converges to the coincidence point of S, T defined by 2.12 when S is an injective operator while the same convergence result was proved for Jungck-Noor when S, T are defined by 2.11 18 . We note that the maps satisfying 2.9 and of course 2.10 -2.12 need not have a coincidence point 15 . We rather prove the convergence of multistep iteration to the unique common fixed point of S, T defined by 2.12 , without assuming that S is injective, provided the coincident point exist for S, T .
Main Results
The following lemma is well known. Lemma 3.1. Let {a n } be a sequence of nonnegative numbers such that a n 1 ≤ 1 − λ n a n for any n, where λ n ∈ 0, 1 and ∞ n 0 λ n ∞. Then {a n } converges to zero. Proof. In view of 2.6 and 2.12 coupled with the fact that Tz Sz p, we have
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An application of 2.6 and 2.12 gives
3.2
Substituting 3.2 in 3.1 , we have
3.3
Similarly, an application of 2.6 and 2.12 give
Substituting 3.4 in 3.3 we have
3.5
Similarly, an application of 2.6 and 2.12 gives
Substituting 3.6 in 3.5 we have
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Continuing the above process we have
Sx n − p It is already shown in 1, 2 that if S Y or T Y is a complete subspace of X, then maps satisfying the operators 2.9 has a unique coincidence point. Hence we have the following results. 
